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Integration
Integration in IMC involves data accumulated over time, including data on past disruptions, and implies the ability to relate current disruptions to earlier, similar disruptions. In this temporal context, IMC exists at three levels: (1) between machines and the flow of processes within a factory,- (2) among different functions, such as design, engineering, and manufacturing; and (3) between human knowledge and machine intelligence.
Machine-machine integration relies on an information structure that is capable of supporting the breakdown of tasks in an uncertain, dynamic environment. Necessary are standards for data communication to support the comprehensive information objectives of the firm and a consistent world model that represents the factory as a system. The latter requires that performance levels be consistent across the hierarchy of control from plant to machine.
Functional integration implies that information from the factory can be used as a basis for learning, improving processes, and assisting in the design of the next generation of products and processes. Process models need to be constructed that can express different levels of abstraction and different views of the same circumstances (i.e., the manufacturing view, the product view, and the process view). Such models of design and manufacturing management must be consistent across all three views and be able to adapt to change.
The third level of integration, between human knowledge and machine intelligence, is discussed in the section on intelligence.
Control
Process control in a manufacturing plant relates to how a product is made rather than to what is made or when it is made. Process control generally takes place at the machine and the system levels. At both levels, control may be open loop, which requires one to recognize patterns and take action, or closed loop, which removes the human decision maker. The typical view of control presumes the existence of sensors that measure process outcomes, a model that recognizes discrepancies between expected and actual outcomes, and an algorithm that determines which process parameters must be changed and how (either to feed forward to correct the process in subsequent steps or feed back to correct subsequent output, or both).
In a noisy world with faulty sensors, incomplete knowledge